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AB Dor C, a low-mass companion to the young star AB Dor A has recently been 
imaged1. Direct detection and astrometric2 observations have been used to solve the AB 
Dor C orbit and obtain a dynamical mass estimate. Near-infrared magnitudes and 
effective temperatures from models have then been compared with observed values. 
Models and observations disagree at more than the 2σ level. This result prompts Close et 
al. 2005 to claim that models are overestimating young low-mass object luminosities by 
roughly a factor of two. This claim is based on the hypothesis that the detected source, 
AB Dor C, is a single object. Another possible interpretation of the data that was not 
considered is that AB Dor C is an unresolved binary brown dwarf. Considering that 21 
brown dwarfs companions have been found to date around stars and that three of them 
are confirmed or potential brown dwarf binaries (Gl569Ba & Bb, GL564B & C and Indi 
Ba & Bb)3-5, this suggests that brown dwarf binaries may constitute a significant fraction 
(14% ± 8%) of the brown dwarf population around stars. 
 
The binary brown dwarf hypothesis model is constructed assuming two brown 
dwarfs with total mass equal to the dynamical estimated mass 90 ± 10 MJup1. The derived 
spectral type (M8 ± 1)1 of AB Dor C and the latest spectral type to effective temperature 
scale6 imply an effective temperature of 1703102710+− K. The DUSTY model7 for 2MASS 
photometric system (Baraffe & Allard, private communication) and estimated AB Dor 
system age (30-100 Myr) are used to calculate the predicted near-infrared magnitudes (J, 
H and Ks) and effective temperature profiles for different mass ratios of the two brown 
dwarfs (see Fig. 1). A mass ratio greater than ~0.3 can fit all observations within the 2σ 
observational error bars and the accepted age interval. 
  
To be stable, the two brown dwarfs need to be gravitationally bound. From the 
derived orbit and estimated mass ratios, the periaston of AB Dor C is approximately 2 
AU, so the separation between the two brown dwarfs must be less than ~0.5 AU and the 
orbital period is less than 500 days. At 14.9 pc and if viewed pole-on, the two brown 
dwarfs would be less than 34 mas apart at apoastron, < λ/D in H band on a diffracted 
limited 8-m telescope. Additionally, the mass ratio derived from observations and models 
show that one brown dwarf could be 30% of the mass of the other. Assuming a mass of 
20 and 70 MJup for the two brown dwarfs and an age between 30 and 100 Myr, models 
predict that the less massive brown dwarf could be 2 to 4 magnitudes fainter in H band 
and undetectable in Close et al.’s observations. 
 
Radial velocity analysis or higher resolution images of AB Dor C could confirm 
its binarity. In order for AB Dor C to be yet another example of an object that disagrees 
with model predictions8-10, the binary brown dwarf hypothesis must be ruled out. 
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Fig. 1: Model predictions can explain the effective temperature and absolute J, H and Ks 
magnitudes for the accepted age interval if the binary brown dwarf hypothesis is 
assumed. The solid line shows the effective temperature/absolute magnitudes of a 90 MJup 
object (Close et al. 2005 hypothesis). The dashed, long dashed, dot dashed and triple dots 
dashed lines show respectively the binary brown dwarf hypothesis with 90 MJup total 
mass with mass ratios of 1, 0.66, 0.43 and 0.25. The diamond shows the AB Dor C 
observation data point with corresponding 2σ error bars1. 
 
